Dendritic coincidence detection of EPSPs and action potentials.
We describe a mechanism for coincidence detection mediated by the interaction between backpropagating action potentials and EPSPs in neocortical pyramidal neurons. At distal dendritic locations, appropriately timed EPSPs or oscillations could increase the amplitude of backpropagating action potentials by three- to fourfold. This amplification was greatest when action potentials occurred at the peak of EPSPs or dendritic oscillations and could lead to somatic burst firing. The increase in amplitude required sodium channel activation but not potassium channel inactivation. The temporal characteristics of this amplification are similar to those required for changes in synaptic strength, suggesting that this mechanism may be involved in the induction of synaptic plasticity.